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(54) METHOD FOR INSPECTING SEMICONDUCTOR WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently discover failed 
contact holes by a method wherein a current value of 
electron beams penetrating contact holes in each first 
region is measured, and the current value is combined with 
a desirable threshold, and a ratio of the normally unformed 
contact holes is inspected. 

SOLUTION: A semiconductor substrate is partitioned into a 
plurality of desirable first regions, and electron beams 1 are 
irradiated into the first region, and a current value of the 
electron beams 1 to be fed through contact holes 4 in each 
first region is measured. The measured current value is 
combined with a desirable threshold to inspect a ratio of the 
contact holes normally unformed out of the plurality of 
contact holes 4 in the first region. Namely, the electron 
beams 1 are irradiated on a semiconductor substrate 
provided with an oxide film forming the plurality of non- 
feedthrough contact holes 4, and a current is fed through in 
a bottom of the contact holes 4, and a current amount of a 
feedthrough current 2 is measured, thereby acquiring 
whether or not the contact holes 4 are normally formed. 
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*-)KDti&LZn > i. fciitf, -fUvfA, B. C© 

&7ci *r&&<!:#rt>-3-ct,>£tl£fcB. 7a ? *a 

[0 04 9] ftCC. «a$mtflMR3*rtt>£Jl&tC 
B. r*-;U©#£-f£«£©i$ir>:/P7 

»i7 h*-;U©W^^2-r^Ci*i-C^5. SO 
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[0 05 0 ] Cft6»©7"o**A. B, CB. HI*©* 
*3'C»tfl5tlfctt©tai{C***7*nvj>A. B, C 

jUiM^'JtmoXZStcftvtc-fa y torn:* 1 
-X0KOE«JUcB3ei/rtJ:i>. *fc. 1t5g©:3>* * 
hih-Jl'Aqeastirk^iW. &St,>B:3>2f r* 
-iHBfiWR*J-3£W±CD««^rfiS* bX h £l\ 
C©fc*. /ci^-B, 7D ??A©iWr-Sffiffl*i. £ 
HIS© 1 0 0 #© 1 t*3ESKB 1 0 0 (m < 

ft*. 

[0 05 1 ] (HJK&J84) 01 0B&7*Pf 
Srf0T*S„ CCX. -fl&tc. m^tT-A*:^** 

h^-;i/rtcc^w-rs/c«>ccB, m^tr-A^n:^? 
*^-©l£OT©Wttr*©*fr^fc*ir(,>SefcB*i 

[0 05 2 ] ffl^©S EM (scanning electron micros 
cope;j£S£«¥-^8t&) xmt>tiXl>Z>m?V-&}£ 

ffis©.*^. 1 ^vmmfaxttibzwmfflc.'m 

■T-e-AijfiSE-rSi. H^b-AB^x^-ftfctLT 

[0053] *©fc». *i»^si-cb. m^m 1 0 1 

*6MW-rSS^t-Al 0 34. U>Xl0 2t?TO 

am^-tr-AK-r*. w&mT-tr-ASM 

□aJBWI*«3aPI«tt^BET^^ + - 1 0 4KA8JU 
3f|g©7n 9 ^*e^B-9"77n 2» ^K^t*-A 1 0 
3£J8UW-fS. 

[0054] m^f-Ai 0 3B. ^■n-encT'a^ 
Mmtcwttf btittnm 1 0 6 tcmm l . *©m«Bsgs 

ftl 0 7«:J:-3-c*S3*aS. 
[0 05 5 ] (H5fe»SS5) 01 Ut&zrvvfliC^X 

B. #3>jrf h*-*CiK«SH3n«*^tf-Aa 

-effiMS^iffliB. /c<L;LB01 1 Kin 
•Ti^tC, 7D "^ABl OpA. ZfUvfmtb 0pA7 
o^CBl OOpAi-r-5. 

[0 05 6] oI^7/^ + -l 0 4 (010) «rMt»fc 
Wm?t-AjK£fflt,>fct&£K:B. ^f-A 1 0 3 
©f-AffiSB, ?K7^t-l 0 4©ffi»CCjiH^ 

-*©«*«. 7D-^©ss©Ji^cWL,r^-ri/4> 

[0 057] *CT, ^n^^bLTfc, -mtZtl 

s«r»©fflttr , 5*^-i 0 5rt©3>**h*-jb* 
Sffi-r*« : ft-A©Si«fi*i»J3£-C*SJ:5«c. m^F 
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fc<. lt»lli©A£&IM^X£i^T&C<!:K:j:o-c 

[0 058] (1656^816 ) m 1 2 «f JS^CTifcm 
^t-A©S££A£#Ji£^G/c7n--*i.- VCh 

t' - A % S X h ft h J: 5 fc M0 § n x i> s . 
[0 059] &$$IHKB. ^x^-^rgtcff^ft-c 

TteO, m*v-J»vmiZftX^2>-?<a ?iHfi> £'© 

7-n tct asts ©*>£«»fr s c £ **r t s^sk 

[006 0 ] $0CB. A, B, C©3o©^D^?: 

m-rz^mzrsbx^z. $-r. xyxt— y^sbs 
*A©i§£{cB. 01 kctrtj^k. fci^aift 

mt>? hHMtx?- y©&ats«£*> 

s. 

[006 2 ] ID«(C, S^K-A*«JH«3*iSt4 
B#. :/n ^Brte^tcB. -e©{4g*5^o •> ? 
CC*S*>S*WW3ti» :/a^C©ia£KBMfl» 30 
*fc£*.tfl OOPAiU ^rtKO^UyfVhtj:^ 
£*{CB. MWfi£)t£;U;n PA£"f £. C©cfc5 

* b'-AHitjfi^a », ^©aaccai/fcs-f t-Ai 

[0 06 3] (XNffl?*7) 01 3(tX7^>y«g(C 
h*~;l>©*ft#Wf9tt*#!8UcS 

r i Emc£6x«j?i/?tmzm^xzi>iii> h*- 

;i/*«fi!Er«i. x»*>*'«B©**3B3IR'C*a 40 
[ 0 0 6 4 ] ^X^i^^^B, 

fcWKB-C**. ^©fc#. "Ji^-^'MUl 3 1-CB3R. 
SL//c7 , 7X-7©^*if§6nS^ > NMS1 3 2?BJI 

[0 0 6 5 ] *©<t 5 =i>*i> h*-^© 
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tc. £x^-t$M>asi 3 1 JrOfc'Jx^-iggBl 3 2(c 
<Dtc#>> ">x^-*iC»Wl 3 1 JrOfefx^-JWUl 3 
[0 06 6] fc£;lB. SS'CTitL/t.t^tc. ^ny* 

cri©»ji«afi*«, whmzimxmcx'bz 
&m$.ctcm£, vx^-tp&m 1 3 1 vchz-tv. » * 

«fc 9 69x^-48851 3 2 K$>&:/ci ? £©#£, 5fetc 

"f^spi 3 i©#k*&#:*»ki6£t 

■?■©«£«: BjBK. 9x;%-©itM>851 3 1 

[ 0 0 6 7 ] fcfc. H 1 3 «. »WO«t±. +H>W 1 
3 1 £4gS61 3 2£*-#{C^Wt:^l/Tl>S*5. Cft 

6*"fllt«:^WNir*JW|i«ittdr3W**©r«ft< . s 

tit. x.y?>!mW<OlW 1 &%V*>ti,\ 
[0 06 8] (||JS^®8) Ell 4B¥$# , ?x/v-© 

ut-cfiaMffljti-c^^ft^x^-B, «*©{gji 

-BWftt*6ft* lay mffiCiK. ^XM-ft-tz 
[0 0 6 9] mmStltciJty htaRti>6tlft:9x^- 

b, lecro^a^tf^/cfetc, j»aaai«:j:or*-fe 
©it. ■jx^-iMagKatB. &?mmz>. itc 

14 1KB. *&3>Zirb*-)\>tfi&<&&b*? 

[0070] -ec-c. asigs*J. ^x^-{cs«rrs 
m«i 4 1 ommz, ®<Dmmcmzixn^m&mi 

[0 07 1] (JOt?^«9) H15B1f^n»*15 
l*©IES^=»>i'i' h*-;H 5 2Ry^3>^i' 
h*-JH 5 3^0^0^*5. Wa^i 5 1 
F ( J(C*43>*i' h*-;l'*«ftAr*5*&B. -e©3 
>*?h*-;utc-;£*©*?-tf-A;&aAOfc<b* 

1 •Sg^JIffi^flSEfilinaxtJ. ftA-^&Simax© 

[0 07 2] tctXM. 01 5CC7S-rj:^{C t t^s$n 
2>?-77ti vi> 1 5 IK, lo©^3>$^ 
1 5 3*5??S-rS£ t ^15 \ fo<D-3y$>; 
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Vfr-frZnmtZmffiMlt. mAVblmax-imaxttj: 
5„ H»miftffilmes#. McknmmimaxJ;'') k'bZVtl 

/c. ^TVa s. 1 5 1 KB. 4>&< i *>N*(Imax- 
Imes)/Imax(I©TO:3 > £ £ h *-.iU#S??&-f S. 
[0 07 3] &Z>y~?7Vv>?K.^&.a>%>7\-*-)l> 

&(C. f©WO-; ^(C^3>^i7 h*-^**** 

-5. 10 

[0074] */c> n^-^mmuc^^Ki-y ^ 

BFrS©*«IW±©i#£CCB. -?-CO^^ 

b, l§»f§nri<^m^b--AS(c>Ftit.Lr3>^i' h 

[0 07 5] fc£;3.B. fWJ$;hfc»»mjftfli# 1 n A 

B3frT©figrMffl®fc<B£ft«'Jr*S., t©t§£K: 20 
B. 1 0 00i©3>*? h^-JKDcfi-r l-0©3>£ 

mrnmrn 1 o ) 0 1 eB^gf^x^-cc. r^tc 

H^- bf- A £ST £ fc&©1T?- t- A£2gg£^T0 
g-ftftl 6 1 *>?>^x^- 1 6 3K|6j#>oTffi 

^©m^ t^-A 1 6 2^si[KM*f§n^>o -5x^-1 

63IJ, 6 1 6 64>&t,>Bt 

1 »/7 ? ? * 1 - Z ^©TOfJI*^ I >fc X Y X 7— y 
1 6 4©±CC$£ttf>tt-Cl,>£„ 

[007 6] XYX^-yi 64B> 30 

[0 07 7] fc£*.«\ m^-f- A 1 6 2 £JS*fT£« 
»J©7n 9 ^©Wli^im^f-AR^M^O^i 

m^f-Ai 6 2?ri-^©7'a9i'{cMWtr 
Jta*»*W5E0fc©fc. Bi©yD^O*i«il 40 
^-ARMW^M^iHRStfSJ^K:. XYX 

f-y 1 6 4*»tob-ci(Sf *. 

[0 0 7 8] MX.. XYXf-y 1 6 44»«H/-Cl» 
#, 3x;W 6 3£f*itm^fc'--Al 6 2£J$*fT 
5. 9 $ «3 > 5? * h ^-JKCtb^r^ 

:/D9i'©JlIj2(cBX£5'-r:/7--(> 
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ff^ti^KB. ;^i3ftSB£fct!-fiilg#. &10~ 

»i oosd'n^ifiixor. ^«ca< e^t>ti-^-r 

•SCi^Brtg-C. 9x^- 1 6 3£WlCttV-A 1 6 
2*ST 6©K 1 5 C i#-C£ 

[0079] tJ-^^n v 9*ti&?zm£ic\z> 7a > 
j'tttrftuncitetr* J: stzmmotcD-^-in 9 *© 

■PASS £ e - a JiM* «*©iW> £ * -a 3 tt $ J: 

3ttS1f:mJ9*©B£to-t*f|gBtfjl s*n>-c$> 
-5. S^-Al 6 2*WO? ^(CflSWL/ 

TJta«**«lje"rs. &tvcR©lJ-:/:7n 9 9<Dtp& 
ffi«i^Te-AfiSftf^©*^i4-Sc3#SJ:5CC 
X Y*f— y 1 6 4 **»LTIWr S. 
[008 0] c©± 

[008 1 ] 1) H17BlftO->x^- 

5 (Xf?7'Sl) . l/#«,>ffiB. fciAB. lffl©^ 

an > jr ^ h *-;u#iw-«-iwiwajta«»<i^. 1 o 

©?• 9 ^F*95C??^EL/r fcM03£A^^3 > 2 * h ^-ib 
©TO^, ^x^-rtK#ftL-CfcJ:i<^?9^© 

[008 2] > Z ? h *-JH»aBWt, IhISS© 

flt^jts. ib«© > f - #>x& i'ttaw&w^* 
6-«W(c^$n€.„ io©^»^rt-c»ss 
n^^n > a? ? h *- jKDfliKB. ^ftiiawiaK 

5E»S*»6ifc*9. rF^§nS^g L 9 7-|!tB > ISin 

[00 8 3] tftb%. fci^LB. a$?ft=i>**h* 
-;wr*-9-cfe. ^©ft B D B 3>$i' h*-;WB, 

<tr * c t 6*i"c i > s «is-c©aiwwii«c i' 

[ 0 0 8 4 ] -ec-C. «3£©¥iiWHA©1$£©iaB(c 

443»fh * - ^^•r»ams6ffl©*^©ffi* r 

[0 08 5] ^f*W^I!! n a ntLrDRAM(C^SriS3 
f-^-;U©Ltl^(ii^SCCoi^r#^S 0 DRA 
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[0 08 6] DRAMKSBfiftKtftU ill?, Ett 
£*© 1 %gg*5^T*ot fc^tarS S h<DV$> 

tSWlCfct*. Kt, fc£;iBE1£.*-?SftfKcl%fcJ 
±©*H#£ D fc 6 •£©?• » TWII £ C >9 L/ * 1MB* 
tSttS. l1fc©£xr>-(CBl 0 OfflW_h©DRAM* 10 

TKScSi. lfflODRAMKSsrt-SRjSaxhJW:* 

f 

[0 0 8 7 ] -ec-c, ltfc© I ?x^-*©5 : -?:7 , ©SMa 

L-r«Bix^*>i5^-r. fc£*.B. *©t,*i>tt*io 
[0 08 8 ] *r. txn-ova&ws&bx. 

*ffit£«T-tf-AJiittiflte ft^n?* 20 

KJi£m^-A£-Mff£. C©£*. tt*©M 
SB. W*©*SI*tt4B")iiA/C. 9i^-0«SB#> 

[0 08 9] S7'P-;i'CD3>$? h 
KSSSEffiB. 7'a ?^4icDHi©3>^^ h*-;l/?r 
JtiIf£JtS«8!&*i i>K^n63>$ * 
-;u«Ri*6«l3eT*S©-C. 9 *©»}!«» 

feSCi*JT#S. 30 
[0 09 0] ^F&rO** htf-MDffc&Jl 0%£jSA 
fcfe©«^^n-y^i*%L (Xf^S3) . ^© 

•S. 40 
[009 1 ]-*. bf^7, 7TRf#£@ft <tt 
JCB (^f--^7'S5) . fra!©^£^$ti/c^a-y 

KJ: 9 S 6CC«B*»&^ XM-±-r©^ft^flj*5W6*»{C 
ft*. C*i6©7*-*tt. ^^OsffflBtlMBiife 

[ 0 0 9 2 ] 3 MM>*ftffiB©ttJE*ff 5*§£ 
#-JUC«*K-A*J«Hl/C. JtiMftS£gi|£U 50 
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7S6). Sfc. *©1Bi«l*ll*»<&*©3»i'h* 

[009 3] ±E©J: WfcHMttfc-ftWSSft 
*««©lB8l*/h3 < I/, «K>iWr©We*m>. K 
Wl/fc^OvfOWS g£K t/fc ^ » h * » 
*£fS. itwci&cr. m*t<bv>*i> h*-^4«3e 

*«5EUr (*f»:/S7). J:0flWfitC3>i«i'h* 

[009414*. ±E©Htt^*§TB. ?o 7 >»tt 
B^rjEE^-c^s^cco^rsiWi/fc*!. 7o v *© 
JBtttt. C©i#£CCR£3ft-r. PWB*3l>tt 

^^>©08S£BM4ofcrX h*ff 5fctf>©TEG 
(test element group iftttiWH^FO *5jHrt>tl*C 

£#*s©?. *tt&*i#fiE-rs»£«:Bv ^-fte>£& 

[009 5] § e>ic. ±E©jU60l8TSiW 5 & 
U» £ 3 x^ - ieiiS $ ftfcfvU x ©KOEKHIffl-e t 

5*ffiB. *n-e*a©»»©«aEW*s#nffl©»»* 
[o o 9 6 ] ft*. *$gmm>$m#vx»-<>>ti& 

^ffiB, ^W*->x^-©t«{c|B5E3nr. SO IS 
[0097] 

[««©»*] *»9B«:J:5i. x^-OfS 

©«»©ti«{cK^tf ur. *«wc:£Ki»t>i>a«at 
5*iS^4«a£-ra/cfe, a^^r©=j>*i»h*-^ 

[ 0 0 9 8 ] ^cte, M^©^# 3 4*«ft^ » 
1- * ->» * "J a i'O^ft'f ^ -Y X £ H«©7^ * 3 &cr 

■C3 > 5f ^ h ^-;U©t^S4tf 5 C £ S„ 
[0 0 9 9] £tc> ^PfCfcSi. ±e©«Wtt <»1 
©«*) J:0 8*«:/hSi.»a»©«l* (»2©««) (c 
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c©fc». an ©mi. m2omm. ®* 

©3 > £ * h * - Jl/ £ l> -5 ct 5 K&Pgft&C 3 > $ * h * 

-;u©&s?:f *©-e. »wu:< fiwnnr 

[0 100] S6CC, ®l©®«*Sl>BSf2©^««: 

S*«*>6aOET*Ci«:j:»). fcSB#lffl©?S 

»k*H*Ci*ir*-5. ft*. 

#£(,>£ 3 tt&^$£«, fc£;Uf, ^f* 1 ?*^-© 

[0 10 1] J/c, *SW*->x^-(clHtfr**^e- 

jsot, «©t^jRttr*«?e~A©juHa*ittt 
*©3>£* h#-Ji/©fHci£t;-c£jg-ra. -e©fc 

■»^&l»»*att*tT$C£a*e*a. 20 
[0 10 2] ZhlCttc, ffimvzn,$t> h*-rt,* 

*fc©, »W»t*SIS**1»*C 
[0 10 3] Sfc. ^(C t 5*S^fi3>5H' 
©SJ^O #t>flUW±-C*5©»^K:. 3 

h*-;w©ttee*»7r*. se.tc, yutzgmmw 

[0ffi©IS*&SWn 

[01] *»W©»WB«©*ttaffi*wTH 

[H2] *»w©jawB»©«aE*ffi©Jt«*^-ria 

[03 ] «|&H©)II 1 ©HftJfJSoaSt^n ? j»tc$H* 

[04 ] $fSi£©J!t 1 ©HiB^tt©«ft^P » * £J» 
®!E<iIi©«H&£*Kf0 

[05] *&PJ©J* 1 <OWm&(D®M7u irtcatt 

tct> ia- tnMMffi&tvffl&ZTfiirm 40 

[06 ] *SM8©m2 ©JOBKJBwaftW^^o » 

[07 ] **WI©JII2 ©l(^tt©*^:/7a * £ 
K>I®ftfiI £ ©WG^mf 0 
[08 ] $Sl0H2OMOia^ci 7 *(C#W 
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fc«5i^-£jtffl«afeti£©08^*^-r0 

[09 ] *^M©»3©Hm«©a»«t6^n ^ *<c 
[010] *HW©»4©IUi^SS©S^^-A]i«S| 

g%^-r0 

[011] **W©S5©HttBS8©tifi6^i3f f £» 
iMifctt&©Hfe**-rH 

[012] *HW©®6©SSSfiBSI©ST-t-A©Ji« 

[013] 2W6M©»7©jHI»»©'>i^-©**» 
£«gP£47Kf0 

[014] *«W©»8©fiaro^$X"-©J»!*« 

[015] *»W©»9 ©«IWI5lll©-9-^^n -^ia 

h*-;l/££7jVf0 
[016] #&W©J& 1 0©H!WU»©«-f K-AjtS 
§£H*inf0 

[017] «An©jii 1 1 ommmBo^omm^ 

1 , 1 0 3, 1 62 m^-f-A 
3 3>*2h*-;bjg 

4, 152 3>*2h#-.fc 

2 2 BMtM&Si 
2 3 r&Wf- 

24 3>£* h*-;UJg 

2 5 a > $ * bX-frfflpliVZXmj- 

3 1. 1 0 5, 1 6 3 9x^- 

3 2 7a y 9 

4 1 JtffiSi£fil 

6 2. 7 2, 1 5 1 WlKX v H 

i o i 

102 U>X 

104 pJ£7><* + - 

106 

107 mssit 

1 3 1 -Ji^-^'frSB 

1 3 2 »i«-M 

1 4 1 «MH 

153 *&3>#* htf-.rt/ 

1 6 1 

164 XYXf-v 

165 Xtt^fyb^yt-i! 
166 

167 X£? + ><''?- 
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